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Many of the above effects of a linebreeding system and
selection are well illustrated in a herd of Holmogor cattle,
described by Messing (1940). This was descended from a
small group which had been bred for a long time on the
Solovetsky Islands ; and in the years 1933-38 the average
milk yield had increased from 3922 kg. to 4513 kg. (about
8646 Ib. to 9949 lb.), the average butter-fat content from
3 '29% to 3-44%, and at the same time the average body weight
had increased to 580*6 kg. from 532-7 kg. (to about 1279 lb.
from 1174 lb.). But the breeding system had involved the
use of few sires and heavy culling, so that distinct lines had
been set up, the chief factor in establishing them being uni-
formity of quality or genotype, not the particular ancestry.
The lines differed in milk yield, in fat content, and also in
body weight; branches of the same line also differed in these
respects. Messing points out that under such circumstances
it is not necessary to aim at homozygosity; if the desired
combination of traits is due to heterozygosity, then the aim
of linebreeding and heavy.culling will be to retain and hold it.
In this herd three lines were more important than the rest ;
one-quarter (25%) of the animals belonged to one of these
three lines, 27% were derived from triple crosses among them,
31% from crosses between two lines, and more than 10% were
animals bred by crossing another two of these lines ; the
remainder of the herd belonged to other less important lines.
Linebreeding to two of the foundation sires had been carried
out so that one bull occurred in 70% of the pedigrees and the
other in 77"3%-
It will have been noticed that the groups of animals separ-
ated from the rest of the breed by inbreeding and linebreeding
have been referred to as " strains " or " lines ", while in relation
to assessing genetic effects the term " family " was used. It
must be emphasised that these terms have genetic implications ;
the same terms are often used by breeders in such ways as to
have very little, if any, genetical significance at all. The
distinctions in use and meaning are best appreciated if the
question of genetic relationship is borne in mind. In a broad
sense, all members of a breed which is descended from a
relatively few ancestors must be related in some way, 'but as
the common ancestors become more and more remote, their